and production (Li, 2002; Worden et al., 2004) . Some genera of marine picoalgae can "bloom" to very high concentrations (> 10 5 cells ml -1
), Ostreococcus (Countway and Caron, 2006) , while others are ubiquitous, such as Micromonas, which is found from arctic to tropical waters Worden, 2006) .
In contrast to photosynthetic protists, heterotrophic protists have no permanent chloroplasts and rely on other organisms for nutrition. Most are phagotrophic-they ingest prey-usually other microbes. Some heterotrophic protists are parasites of phytoplankton (Kuhn et al., 2004) or zooplankton (Théodorides, 1987) , while still others form symbiotic relationships with autotrophic or heterotrophic bacteria (Foster et al., 2006; Guillou et al., 1999) . In addition, many species of protists have mixed trophic modes. These "mixotrophs" include flagellated phytoplankton that ingest bacteria or other protists (Caron, 2000) ,
ciliates that "farm" chloroplasts from ingested algal prey (Stoecker, 1992) , and mutualistic relationships between photosynthetic microorganisms and heterotrophic protists (Caron and Swanberg, 1990 (Caron and Goldman, 1990) , and as a food resource for marine zooplankton (Stoecker and Capuzzo, 1990 ). The grazing impact of phagotrophic protists has consequences for both ecosystem modeling and for the structure of microbial communities. The proportion of organic carbon produced by phytoplankton that flows through a multi-step microbial food web versus a shorter phytoplankton-mesozooplankton food chain is a critical factor that determines the capacity of marine ecosystems to sequester organic carbon and to efficiently produce fish biomass (Legendre and Le Fevre, 1995) . Via selective grazing, both herbivorous and bacterivorous protists can alter the community composition of oceanic phytoplankton (Strom and Loukos, 1998) and bacterial assemblages (Suzuki, 1999; Jurgens and Matz, 2002) . It is clear that these activities constitute major roles in oceanic ecosystems, and considerable information has been amassed on the abundances, distributions, and ecological roles of
protists, yet there is still much to learn. (Strom, 2000; Wolfe, 2000) . In turn, prey cells may use structural or chemical defenses against protistan predation (Wolfe, 2000; Jurgens and Matz, 2002; Matz et al., 2004) . Research on the underlying physiological/biochemical basis of the feeding behavior of marine protists is yielding new awareness and understanding of their predator-prey interactions (Wolfe, 2000; Wooten et al., 2006) . The ability of herbivorous protists to discriminate between alternate prey types depending on size and "taste" (Verity, 1991; Hansen, 1992; Strom et al., 2003; Wooten et al., 2006) undoubtedly affects protistan grazing impact on bloom-forming phytoplankton, such as diatoms and harmful algal species (Jeong, 1999) . Studies ...many fascinating discoveries are ahead for protistan researchers at the physiological, organismal, and community levels.
of protistan herbivory on in situ phytoplankton communities indicate that food quality can play an important role in grazer selectivity (e.g., Worden and Binder, 2003) and that protistan growth efficiencies vary greatly with prey type (e.g., Guillou et al., 2001) . Accurately describing the rates of activity of heterotrophic protists is extremely important to carbon-cycle models.
Unquestionably, many fascinating discoveries are ahead for protistan researchers at the physiological, organismal, and community levels. These include:
• characterizing the overall breadth and meaning of protistan species diversity in the ocean;
• understanding the ecology of minute organisms, such as the 2 µm heterotrophic flagellate Symbiomonas scintillans that itself harbors an endosymbiotic bacterium (Guillou et al., 1999 ) and the pico-alga Ostreococcus tauri, the smallest free-living eukaryote known (Courties et al., 1994) , which can occur at high abundances (Countway and Caron, 2006) and has unique genome features (Derelle et al., 2006) (King et al., 2004) , and thus will foster a better understanding of the evolution of life on our planet.
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